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(5 7) Abstract A receiver and its 
adjustment system and method that can 
reduce the effort and the cost required to 
give good characteristics. The receiver 
comprises a quadrature detector whose 
characteristic value is varied by adjusting 
the capacitance. The quadrature detector 
comprises a variable capacitance circuit 
(182) formed on a semiconductor 
substrate and an LC parallel resonance 
circuit (20) comprising an inductor 
(120) and a capacitor (122) formed 
outside the semiconductor substrate. The 
characteristic value of the quadrature 
detector is adjusted by varying the 
capacitance of the variable capacitance 
circuit (182). 
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So 

i^m^mzi^m-^nrz'T-^(D\H^^. m.mmt\zji^cxmM'rt^tf)m^v :■ 

m<Dmmu^m^m^m^-r^z.t^tx^^, 

*fc. ±m\^r:imm^mu^ mmn&^^mvx^y). ^mmi^mibm\z^m 
^m^zi^^^tifty'-^o^p^m^. nmnEE(D^i\:izmcx^^-r^^ii'fym^ 
bv^o ^mz^v). mmn&i)mwjvx^mm(D<^m^mtvrzm^x$>'DX%. 

^•r^^t\z^r), xtim^iz^-r^Tt/ 2^mmz:^\ir^^miyy hm^iEm 

d^miil^ CD o ^ j; T— ^ b 25 o T *> . "Bj^^«lHlli&0#f|^ 

«-fit^pj^TS2:tfcj;o, 7c/ 2^nm\z^vf^iiLni^y hm^xttm^\zM 
hxiEmiZTty 2\zmM-r^:itf)^psm\zfsi^rci&. mmmizm'^-mmnt^^ 

^$nTViSCt3^>tM*bv:»o Zti\zi:.y). W>^^Wi<0^mz2;i^n7.V^^> 
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t^y^^y-ft^ ^mm(D^m^m(DmmmmzM-^\^^x^mm<D^m'^m^m 
Mv. ^m^mi)mmtf3i^^o\z. ps^^mm^iz^^n^mwc(Dm2(Dzi> 

\^^z.t\z^r)^ :i<Dmm:^mt:mm-r^;it\z^^. mmmo^m^ 

^^x^. mMimM\zm'r^^m^i&Mx^^Lt%\z^€hn::2. hcDm-m^m^iz 

mf3i^m^m\zmm'r^h<Dx^ 0 . ^mmizummm^^xti-r^m^^^^ 
^mm\z^n^^m^m^m^T^mMmt. m^^\z^^mMm^\zm-^ 
\^^x^mm<D^mvtm^mML's ^m^mnjmmtfsi^^^iz. n^m^mz^m 

^mii^m\zmm-t^:^^x^r)^ ^mm\zu.^mm^^xu'r^7s^y':^t. ^ 
mmz^n^^mvtWi^m^T^:^'Ty ^mm(D^m^^<DmMf^M\zm 
^\^^x^mm(o^m^m^nMv. ^m^m-^mmiz^s.^^'^iz. ti^m^m\z^ 

So 

t\z^K>. mm^<Dm^^^<D\t^-o^i!Ai^^y3:'^ffa^m^^rcm'^x$>'ox^. 
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El 7 0 6 \:L7ri'tm^iimr\^tc^(DFu^mmommn(DWi^^m^^'r 
m^\t. mm.m\:'^^m.\^tcFu^mm(DWi^m'^^mtm.nm. 

UT. ■:$:mm^mmiy-^—nM^^<DFu^mm\z'o\,^x. mm^^MVf^-A^ 

mi\^. :i^mm^^<DFM^mm(Dm]i^^m'tmx^^o muz^-tFu^m 
ati. i^yzfusii 0 tvxmm^nrc-mmn^mmmmi 1. ti-^mss 1 2 > 
m^^M^is> ^mm^y-c)Vi$^ 1 4. le. f^mm^mmm^i^. ^j^y 

1 9 . LCM^j*igiHii^2 0, -T-rnv c7-ri7pn>t!^'-i$') 2 

1, EEPROM2 2 t^"^^T:^^K$nTVi^o 
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fern, m^^mmi 3i!}^^^ti'^ti^m^Bmm^^U'^ir^ct\z^r). mm 

L M^43 J: tJ? R ^ ^fife-r ^ o 

(50^:^ H^5^n.Ti^JSST«, U ^ MHlg§l 7:^^e>A:^$n^M^M?Sic (^J 
^^^10. 7MHz) Of rBlMt^m-^t-MbXjE«itC^ffij&^7c/2Tnfe«-^^ 

L CM3?lJ^lilHlK 2 0 S-l' ^12 0 "^3 >5^>+f- 12 2 (Z)^^^ 

A:^ ® te^B iEm 7c 2 -r e> f ;i a: T # ^ ,i; ^5 t;i 7^ o T ^ . 

•7-rn>2i«, FM^MaA^jei!i$n;fet^ic. FM^^^siHii^i 8JC"g'*n 
mmt.. Tu^mm(DnM^^^z=^^m^-^ntzm.ffim^^^n^o eeprom 
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8 2. ^^^18 4, LPF (D— /1X:7^;i/^) 1 8 6 ^-^^T^^K$nTVi 

;5o ri>5^>ifi 8 0:fe<tOT^^«ias&l 8 2^^gpib:^M$n^LCM2?>J^ . 

2ti, i.cmm^mm^2 o ^M^j^M^nxcfef^. 8 o^^^nn?* 

oDM^JiEiiJ&Jc^ e>Jcii:^j^^$nTVi§o Bi^^«iEi5& 1 8 2 tt> m^^fflF^-r 

LPF 1 8 6(1> 8 4(DtB:'3#^J-"^*tl^:^M:^ci:i^^^^=^l^*f 

ElSJt. Rl^^»lHli?&l 8 2 0#iJ^^^7i^TiaTab^o EI 3 fc^-r<i:-5 tc, 
'^W^M.m^l 8 2\it. 1^>^X^18 8. X-r y5^SwO~Sw7 . n>-5^>if 
CO-C 7^-^/uTm^K$nTViS. l/e?X^188«. 8 tf^y hT^-iS'^t&^fl 

~sw7 (Z)^n-6n)&^:r>$nst. Miits'rsrn^xv+i-c i^-c 7dtL cwm 
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x-r^;/^swo~sw7 ®-en-^titt> WT.^ 1 8 ^xzM^'^nf^L^yf.v v 

<Dt^\z:ty^n. "0" <Dt^\z:ty^ri^o mm\z. swi~sw7(D-^n 
h<Dmi!)< "I" <Dt.;^\z^>'^n. "0" (Dt^^z^ty-^n^o .. 

^fe. uyryD-COO^W^n^M^C t (=2°XCt) 
>+>-C 1 0!)#m^*«2 C t (=2^XCt) tC. n>5^>+)-C 2 0#m^S«4 
Ct (=2=^XCt) \Z. Zl>^>-y-C 7 <D^m^«til 2 8 Ct (=2'X 

ct) ic^n^^n^s^nxvi^o 

±^bfcBj^^«lHli^l 8 2«. a >^>U- C 0 fCil3?iJ^i^$ n}^cX^ 5^ S 

u>^>ij-c O'-'C? (D-^n^n^zmm-^nrcT.^ y^swo^sw7f}^:t>'^ 

nrct^\zm%±'^f3imn^mCmiix (= (2°+2^+2^+2'+2*+2«+2'' 
+ 2') ct) tfSi^o Uz^7.i$^ 1 8 S\Z^m't^y^-^(Dp^^^^MVX7.^ y 

^swo--sw7 <D^>-ty'^m^M:M:mvmpi^z.t\z^y). ps^^mm^i 
8 2±i^(Dmmnmm^. cmin—cmax^igffl-ec t ^m^tvxmm'mzwv 

122 053^^^^!^^ F uf^^mm 1 8 tc-^^ns n >5^>i^ 180 ^©m^^ic 

lCf^e>"C>#5&«^oT. LC»J^|g|HlIS&2 0^n>-7^>+M 8 O^Sm^'&t)-!^ 
T3i^fife$n§7C/'2i^+a§§l 9 0 fCj;^fi*Bv':7 -aaj^j^io. 7 MHz 

<D^mm^m-^^zM\^xiEm\z7z y 2 \,zf3i<by3:\^^m'^x$>-ox%. '^m^mm^ 
1 8 2(DBn^mm.^m^f3im\zwLMT^:iiziz^r). mmiZ7t/^2\zmm'r^ 

t:i!5X. LCM^J*^lHli^2 0^mm,t^'X>t^i7^1 2 0 tn>5^>i^-l 

2 2 ©-en^no^^jfeic^. ±5%<Dm.mx}fti^'D<z.t-fymm±^^nx\^^ 
mxit^'o<z.t\zf3i^o vtz-fy^-DX. 10. 7MH z Off r0i^^^^t^<^)a^i- 
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:^UX^<0±1 0%<Dmm (2 140kHz) Tf^^MiS^^ pJ^T^tlt^ 

:it\zf3:^o z:(Dm^^mmP^\z^^^x. i o kH z#^fi:T^^MM^S^^ 

5^-/:/^MJi2 14 (=2140/10) ttji^o ±m\^rcU-J7.i^ 1 8 8 

jPAt-^^-^^8 tf-/ h<JiUT. .2 5 6 (-2«) 

*IISS?^:^CDFMgmai(DffilC, -fS-^^^^. (SG) 2 0 0> l/^;i/^>-i?^2 
0 2, /iyn> (A— V^jl/n^tf^— 37 : PC) 2 1 O^m^^o 
M-^^^§§ 2 0 0 ft, m^J^?S^Ol^®^ffi^=&^^T^o ■9«J^J^, FuMcmo 

^MJ^^TJl, FM^^^lHlS&l 8©m:^m-^^l/^;i'^-i$' 202 fcA:^UTVi 
^5^)^ 7sy^U:tUmmmi 9 ©ttl;^^-^^ l/^JV^^-i^' 2 0 2 {CA^^T^ J: "5 

/iyn>2 1 o«, p^^rU^A-.h'^xrXi^^atciiBit^nfcHff^tDias^y^ 

u^^A^mn-r^^tiz^v), i^y^^ji,;^^^ 2 0 2©ffi:^^m^b;fe^t^FM 
mmm^ 1 8 F*g<DRi^^fiisii^ 18 2 (D$^^s§.mm.^mmv. ^(om^^BE p 

ROM 2 2Jc##3ity5aS*fT'5iiJtlfl^SiL.Tl&fp-r^o 

mSlt. U^JV^ — ^ 2 0 2 0ffi:^Vo a:"5I^^»lElg§l 8 2 F^® l/>^7. iS' 1 
8 8 iZi^mir^y'-^-N t(DmWi'&^'rmX$>^o WT.^ 18 8 ^-x 
-iS^N^i. nI^^«lHliiSl 8 2 5^>^#*n^7c/2 5^^B^l 9 0 Jc::fett^^*B>^:7 

h«3&^7c/2(^t#lcl/^;!/^-^2 0 2®ffl;bVo3&^«;^t}^S^it<ltN l5&i 

#^Et-S, 210^jiMNl«, LCM^J#MlHl)^2 O^^i^^TS-O^i^iS^ 1 2 
0^Zi>7=^>1tl 2 2^(^$83tNF©t^e»':3#lCJ5Si;T^FM^m^#Jc:MJioT 
Ay3>2 10«. =&FM^m^iCOViT^itfitN 1 ^S!l5t*r 
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m^(D F M^mm i ^cMisr ^iticc^MMieN i (^)^i^{S5&^*^^fitN otvxm 

v^e^n^o 1?0^{itN 0;?>ti^5^XiS' 1 8 8 tc|&i{rt$n:^ci^, ;ivn>2io^*, W 
^^l/^—r^^ 2 0 2 CDffl;^ V o ^mOj^ttf 1 0 1 ) , 

. ^fe, /1V3>2 1 Ota. 1/>>X^ 1 8 8{C*&*fi-r^-7^— (=N0) 

UTi <£][iP^bTMirbfem (Xx^^yi 0 2) . 2 0 2©m;dV 

o' &:^>)aitJ (X5^^y:/1 0 3) „ . 
^IC, A°yzi>2 10ta, 2IsI@^ClX^9a2i^fc^'^;^y< — rJ' 2 0 2(7)m:^jVo 

' 1 1 IlISfcmoJ2i^;^w^;^p<— 37 2 0 2 (D^tsv o hm^\^—^vx^^^f}^ 

\z^^n^^^\zf3i^tuii/ua^^vf3i<it^o x-T-^/:/! 0 4Tia. ^—^ 
Nit)'iz:<DmmA\z^^n^i!)^'^Mm^-^Mo 2mm.^ji^Aj-^u^)V:;<-^ 2 
0 2©tH;^vo> vo' nfim^^i^i^^m'^ (%^iz-wct^m^t. ^-^^z—mi 

2 2{Cll#i^.^7? (XT-^j/y 1 0 5) . — ig^HMUlf^Sr^^TT^o 

sjt. 2IHI^D5i^;/^l^^;^p^-^ 2 0 2(Dm:tjvo, vo' iicbTS;^^;! 
-a-tc^x^^^^y 1 0 4 (Dn^\z:^^^x^mnmi!fint>n. 'A\z. /tvn>2 1 0 
^^cmt)52.^}^^'^;v^~^5' 2 0 2©ffi:tjvo' (D:^i!)m\zm^ji^/urcmij 

o' <D:^-^m\zJSLKijhAjrcmtiY o^i:)%i^^^^m^t\t. ^o^^^o^-^n 

\,^xnMnmi)mt>n. }k\z. /iy:3>2io«, i^jo^uT'x-^No^i^ 

Hffbi^m (X5^*:/:/l 0 7) . X5^>;/yi 0 3 lCM-pTl/^;l/^-:$' 2 0 20 

ai:^vo' <D-my)ih^mf^(Dmm^fi^^MTo rm^z. mz-BSLr)7^AjrcmfjY o 

• <D-:^7f)^nfi\z-mK)jh/urzV o^K>h/\-^-$<X. -^(DPt^O-x— iJ'Nd^® 5 fc^L 
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0 8) , 1 0 3tc:MoTl/^;i'^-iJ7 2 0 2©m:^3Vo' <D^t)3i:^i& 

ii(DJ:'5tc:> 2^^SS?^^©FM^^aiT«. V^^T.^ l ^ ^\z^m'r^v^- 
^mm^l 8 2 tn^T^^I^-l 8 0 i:LCM^J^iglHli^2 0 tT^l^^n^Tc/ * 
2 5^ffiSl 9 0(C*5ViT^i^B->:7 h«35>t7i:/'2 i'7a:SM?SiC&jE?iJcPlEt-SC 
t3&t-e#-5)o rT^^«|hI8S1 8 2(C-^*nSltiC<Dn>5^>iJ-C0'-C7 

EEPROM2 2 JC*&J^^n^5^-i5^N&M^j2.^^ {7.^y^2 0 0) . ni^^ 
mm^gl 8 2|^©l/5^Xi$^ 1 8 8 fC-fe^;/ ^ (X-x 2 0 1 ) . ^(D'f—'^ 
FM^J^mS&l 8;&^^«iS}^i|^^TSjf^T^cJ:-5{;r^se)^ll^$n:rc«)S{eN 

il)mm\ZfSi^o Z.(0^oVX. y^-:$^l^<D^y hiUmrVrcWi. FM^«^l«, 

m^mmm^ 2 0 \z^^n^^ 1 2 0 122 ^(^m^^i^ 

1 8 2(D#«^«^it^^HbT^l<o;^^gtS©#ttM&PMTS^l^:3^>^-e^^:^c^e), 
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tmm\zis.^. 

hm.oy^—^^^^'t^UVT.^ 18 8 ^m^X^Ki^ ^(DWTs^ 18 8 \Z't 

^\z. }i<Dm^m\zMji^'r^f—^if)^^i^'^nrcKEFRou2 2 1. ^mmi^ 

^m%ir^m\ZEE PROU2 2 \Z^W^nrciy'—'$^t:m^ihl^XU-J7.^ i is 

^rc. wfg^smis&i 8 2 ht^\zm<Dmm}m^ti^^mi^&m,±\z-^m^-^ 

s n -fe X * § «M o s 7" n -fe ;^ ^ffi T¥^#:«1K± ® lEll?SS J^^f s d t 

mz^v>xm^<D^j^mMf)'^'^mx^^o ±mvrcm:Mmmx^^. Fu^m^o 
^m^mif)^mmiiu^^-:$^i^^^&mMi'XE e p rom 2 2 \z^mi^x^\^^ 
X. muTs^ y^^^M\zz(D^—^N^m^ii^ts^v\zvrc-ms m,^^it-^m 
uviJi-§r^. WLmmh\z}iBi:^x!^mm.if)'^iz^<mit'r^m^^m^^r:i^^^\z\t. 
y^^^xL'rcf^mmrcnxf3i<. M.m-A^iz^<m\:vrcm\zy''—$rN 
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n^h. '^'1U>2 lU. EEPROM2 2tC*&5^$nfe5^— iS'NSM^i^i^ 
{7.T'y^2 0 0). ■BJ^^Smg&l 8 2P^(DV-J7.^ 18 8 \Z'tLy ht" ^ 

y 2 0 2 ) o 

'7'r3>2i«, i.cmM^mm'^2Q^¥M.m.m.m^i^(D.mmmm 
^m^T^ >^2 0 3) o nMm^pm^n.^m-mu.m-^m.^ 

2 0 4) o v-j7s^i^^\z'f-^.ii^-^vvvtz.^M.o^m.m^mmzhx. m 

-^NOP^WS:, ^<bmomSt::*f^£:U;/S:Mic^HTS (X5":y7'2 0 5) , M 
i5^>X^3>x>1J-l 2 2(D#m^«^a)MS^^lcS'^ViTtf^t-SIlifcJ; 

^tz.. ¥M^mmifi^mwi^^mm\^tcmzmMm^(Dmh^^m.\^x. w 

7.^ 1 8 Sfcl&J^t-^-T'— i$'N©{it«r3gl:i5H'r^cJ:"5t'bT'b<kVi, 

0 9«, «MmjEO^»l^«LfcFMSM®l&f^^ilIS§^-rSl?^^o * 
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A$nst> '^^n>2i\ts EEPROU2 2\z^m-^nrcy'—$^N^m^j^ 

^ i7.^y:/2 0 0) , -pSm^mm^l S 2\H(DUi^7.^ 1 8 S lZ-ty hT^ 
i:^^yZf2 0 2) o 

^^^^2 11) o l/v'T.^ 1 8 8tC5^-i57N^-fe>;/ bbfeP#,^(D«J!imffi^asp 

Tcmuns-^it (m^\t±o. 3ysk±.) ffSh^rz.ij^'^MmM^ti^o nun 

i^fz.. 'm'^^n'^mf^fz.nunBM\\^ifi^-Dfz.^'^\z\t,7.^v^ 2 1 lofijs 
Vcx-ij'NOF'g^^. ^Kc^(Dnunmzn^\^fz.m\zmM.'t^ (x5=-^;/:/2i 

2) o -^ilgmffidt^oSa^^Ytlbi/Siai^tC, l/v^X^ 1 8 8fC*&^-r§5^-^N 

J;ickoTst^T§^i:lcJ;D:^J6^:ia:)J>^T^^o VVT.^ 18 8 (d^&M^ti;^ 

^^«|EIK1 8 2 0^m^«#[§|i!^"r§2:ttJ;t9#'|4^iS5&«^3gRl«lT^nt^. 
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'^izm^Ti^/vfcmmsYoDrntj (vo' ) 0:^-^mizM^ji^/vrdmtj (vo) 
mt^zittimmizfsi^o 
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m ^ (D m m 

3. itm<ot9fB^2a>n>^>ij-<D^n^'n«> m^\ziSifsi^mn^m^m-r^ 

4. »ot&iBm2cD3>-x>-y-®"?-n^n«, svitc#m^S/&^2^t;i^^$ 

mm:^^ y^(D^m^m^. mu^m^m\z^^-^nrc^-^<D^}dy h<om 

^mmi^^mp^-t^m\zmmy^'e^jiz^m^nr^mm^-:$'^m^mvxmm 
^m^mz^m-r^mm^^t. 

\zii/^m-^ntz.m^^-^ (Dnm-^> mt^%mMs.(DmLit\z^^\:^x^-^-r^z.iz^ 
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m^^mmznMm'm^'^y<tit^m^^^^^^ 
m^^imm\z^\^^^'m^^^m%'t^m%^ii^ 

mi^m^h^u^i:. ^ \z. mw^^^^mmmz^-^n^mMLO^muw. 2 (dh 
•y- <7) ^ ^ D # ;^ ^ ^ ^ s t ^ 

m^^mm\zuM.m'm^'^y<nt^m^^^^ii^ 
Wimmt.fs.^^^\z. MiB*&^^©tc*&j^$n§ttfiB5^-i5'^^^i^> ii<^^ 

m%^'^'mm\z^'^m>m^'^x-n^^7.'rv-z^t.. 
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